The mixture of olive oil and lime cream has been traditionally used to treat external burns in the region of Hatay/Antakya and middle Anatolia. Olive oil and lime cream have been employed by many physicians to treat many ailments in the past. A limited number of studies have shown the antibacterial effect of olive oil and that it does not have any toxic effect on the skin. But we did not find any reported studies on the mixture of olive oil and lime cream. The aim of this paper is to investigate the cytotoxic and antibacterial activity of olive oil and lime cream individually or/and in combination in vitro conditions, by using disk-diffusion method and in cell culture. The main purpose in using this mixture is usually to clear burns without a trace. Agar overlay, MTT (Cytotoxicity assay) and antibacterial susceptibility tests were used to investigate the cytotoxic and antibacterial activity of olive oil and lime cream. We found that lime cream has an antibacterial activity but also cytotoxic on the fibroblasts. On the other hand olive oil has limited or no antibacterial effect and it has little or no cytotoxic on the fibroblasts. When we combined lime cream and olive oil, olive oil reduced its cytotoxic impact. These results suggest that mixture of olive oil and lime cream is not cytotoxic and has antimicrobial activity.
Introductıon
Many researchers tried to achieve appropriate treatment methods to reduce the risk of wound infections and to shorten the period of treatment of patients with burn wounds. But one of the major problems in burns is mark left on the skin (Dai et al., 2010; Daryabeigi et al., 2010) . This is outside of the scientific quest; we came across traditional practices in the treatment of burns, especially plants oil and plants extract used in this treatment. Plants used in the treatment are older than the start. As in all countries of the world, important medicinal plants are being used among the people in Turkey for centuries (Kırbag, 2006) .
Herbal medicine treatment methods are also being examined as alternative medicine to gain new drugs from the natural world. Due to their increasingly widespread applications around the world and the deficiencies in the literature, the National Institute of Health (NIH) of the National Centre for Complementary and Alternative Medicine (NCCAM) was established in the United States in 1999. The purpose of this Centre is to examine the safety and efficacy of applications, the effectiveness of treatments of complementary and alternative medicine (CAM) and practices to ensure the participation of scientifically proven efficacy of treatments (Bent and Ko, 2004) .
Olive oil has been called liquid gold as it contains a high percentage single fatty acid. It is a good source of antioxidants with a high calorific value and a source of essential fatty acids and fat-soluble A, D, E, K vitamins tank. Olive oil is the unique vegetable oil which is produced naturally by physical methods obtained from olive fruit by pressing. Therefore, olive oil is capable of keeping natural features as vitamins, essential fatty acids and other nutritious ingredients (Unsal, 2000) .
In the mythological stories of olive oil, olives were observed as the ointment that could treat the wounds of humanity (Unsal, 2000) . Olive oil and lime cream have been employed by many physicians to treat many ailments in history (Nidai, 1567; Onler, 1990; Uzel, 1992; Kahya, 1995; Bayat, 2005; Canpolat, 2007; Pacacıoglu and Yildirim, 2010) .
Traditionally, Olive oil has been used for centuries in the treatment of hypertension, cholesterol, arteriosclerosis, gastric-intestinal ulcers, rheumatism, gall bladder, liver disorders, intestinal and skin diseases (Mana et A lot of research works have been carried out on antioxidant, antibacterial, anti-inflammatory effects of Olive oil, but researches about cytotoxic effects are limited (Babich and Visioli, 2003) . Today, olive oil is still used in traditional applications, alone or with lime cream in different proportions (sense of proportion), especially in the region of Hatay in the treatment of burns. The mixture of olive oil and lime cream is used in the treatment of external burns. The main purpose in using this mixture is usually to clear burns without a trace.
The aim of this paper is to investigate the cytotoxic and antibacterial activity of olive oil and lime cream individually or/and in combination in vitro conditions, by using disk-diffusion method and in cell culture.
Methodology
The experiments were carried out at the Department of Microbiology, Cumhuriyet University School of Medicine and CÜTFAM (Cumhuriyet University Faculty of Medicine Research Center). Prior to the study, the approval of the ethics committee was obtained from Cumhuriyet University Faculty of Medicine Research Ethics Board.
Preparation of examination materials Olive oil orjin
Homemade olive oil and extra virgin olive oil produced in the region Ayvalik were used in our study.
Preparation of lime cream
In the study, limestone was used to obtain lime cream. Briefly, purchased commercial limestone was put in cold tap water and resettled. Then, we collected the superficial liquid and used it for the study.
Microbial cultures and growth conditions
A total of six microbial strains and two yeast strains were 
Fibroblast Cell
In this study, L929 cells (ATCC-NCTC CLONE 929) were used and the cells were obtained from Alum Institute Culture Collection, Ankara, Turkey. L929 cells were cultured in 100 ml DMEM (Dulbecco's modified Eagle medium) (Sigma Aldrich Cheme, Germany) supplemented with 1 ml L-Glutamine (Biochrom KG, Berlin, Germany) 2.2 g/L sodium bicarbonate (Sigma, MO) 0.1 mM nonessential amino acids (Sigma, MO) 1 mM sodium pyruvate (Sigma, MO) 4 ml foetal calf serum Biochrom KG, Berlin, Germany) and 1 ml penicilin/streptomycin (10 g/ml) (Biochrom KG, Berlin, Germany) L929 cells were then seeded on tissue culture dishes (15 mm deep and 35 mm in diameter) and 96 incubated in an incubator set (37°C, 5% CO2). Fibroblasts, DMEM were incubated in the oven put into (Tuncel et al., 2006) .
Assay procedures Antimicrobial activity assay
The paper disc diffusion technique was used to test the olive oil with / without lime cream against bacteria and yeast. Sterile paper discs (Whatman no. 4 paper, 6 mm diameter) were loaded (absorbed) with 50 µl calcium chloride/ lime cream (CC/LC) and olive oil (OO) at different intensities (% 100 CC/LC,% 50 CC/LC + % 50 OO ,% 40 CC/LC + % 60 OO ,% 60 CC/LC + % 40 OO ,% 100 OO) and dried at 30 ° C. Discs were applied to each Petri dish. Each plate included a negative control (80% ethanol) and a positive control (0.9% saline). The plates were incubated aerobically at 37°C for 24 h. Experiments 3 times can be re-evaluated whether the results mean. Following this, plates were examined visually and any inhibition noted and its diameter measured (mm) and recorded. As the diameter of disc was 6 mm, inhibition zones less than 7 mm were not evaluated (Mahasneh and El-Oqlah, 1999; Sokmen et al., 2004 ). The inhibition diameter was an average of four measurements per disc, taken at four different directions (0, 45, 90 and 135°) in order to avoid minimisation. As the diameter of disc was 6 mm, inhibition zones less than 7 mm were not evaluated (Nieva Moreno et al.,, 1999 ).
Cytotoxicity Test
The cytotoxic effect of lime cream and olive oil was observed on L929 fibroblast cells. The cell viability test was taken as criterion.
Agar overlay method
Cytotoxicity tests which employed agar diffusion method were performed according to IOS 10993-5. 0.5 ml of 1% neutral red was added to each tissue dish and incubated for 30 minutes. Excess dye was removed, and test specimens were placed on the agar surface so that the bottom surface of each specimen was in contact with agar. A phenol-impregnated blotting paper was used as positive control and a DMEM-impregnated blotting paper as negative control. The dishes were incubated for 24 hours. Thereafter, the cultures were examined under a microscope by one examiner experienced in the use of this evaluation technique. It should be noted that the identity of the specimens was not made known to the examiner.
Decolourised zones and cell lysis around and/or under the specimens were evaluated according to IOS 10993-13 (standard 14). Three specimens of each group were studied, and each test was repeated three times using the same test specimens. Cell lysis is defined as loss of cell membrane integrity, which is visible in light microscopy. In this study, cell lysis was scored as follows: 0=no cell lysis detectable; 1=less than 20% cell lysis; 2=20% to 40% cell lysis; 3=>40% to <60% cell lysis; 4=60% to 80% cell lysis; 5=more than 80% cell lysis. For each specimen, one score was given and the median score value for all parallels from each specimen was calculated for the lysis zone.
Cytotoxicity was then classified as follows: 0-0.5= non cytotoxic; 0.6-1.9= mildly cytotoxic; 2.0-3.9= moderately cytotoxic; 4.0 -5.0= markedly cytotoxic. The median (instead of the mean) was calculated to describe the central tendency of the scores because the results were expressed as an index in a ranking scale (Tuncel et al., 2006) .
MTT Test
Cell proliferation was tested using a 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl tetrazolium bromide (MTT) assay (MTT assay kit, Cayman, USA). For the assay, fibroblasts were grown at the tissue culture plate and harvested from a 25 cm2 flask and plated in 96-well flat bottom tissue culture plate at a concentration of 1 × 10 5 cells/well containing 100 μl of DMEM (supplemented with 10% FCS). The cultures were examined by interference light microscopy to assess the status of the cells. Then, 100 µl calcium chloride / lime cream (CC/LC) and olive oil (OO) at different intensities (% 100CC/LC,% 50 CC/LC +% 50 OO ,% 40 CC/LC +% 60 OO ,% 60 CC/LC +% 40 OO ,% 100 OO ) were added to the plate-wells. Experiments were repeated 11 times for each concentration. Control wells were prepared by harvesting fibroblasts from a fresh culture flask and plating cells at a concentration of 1 × 10 5 cells/ml (100 µl per well), and alcohol was used for negative control and DMEM was used for positive control in quadruplicate wells. The culture plate was incubated at 37
• C in a CO2 incubator for 24 h. The medium was removed from all the wells and 100 µl fresh DMEM was added to each well. Then, about 20 µl of MTT dye (5 mg/ml of phosphate buffered saline (pH 7.2) stock, Sigma) was added to all the wells and the plate was incubated at 37
• C in a CO2 incubator. After 4 h, 150 µl of dimethylsulfoxide (DMSO, Sigma) was added to all the wells to dissolve the formazan crystals and the optical density (OD) was measured at a test wave length of 490 nm on microplate reader (Ozdemir et al., 2009 ).
Statistical analysis
Data were analysed statistically using Kruskal-Wallis one-way analysis of variance and Mann-Whitney U-test. Level of significance was set at p=0.05. (ANOVA) and Tukey HSD (honestly significant difference) tests were statistically compared with the evaluation.
Results
Compared to the mean, optical densities of the test are determined by ELISA reader (-) control with lime cream (LC) / calcium chloride (CC) between the control + olive oil (OO) and OO (60%) + CC/LC (40%). Significant differences were observed between the olive oil (OO) and OO (60%) + CC/LC (40%) and lime cream, and (+) the difference between the control was statistically significant (Table 1) . The vitality of cells was evaluated with microscope using neutral red in the agar overlay test. When the calcium chloride / lime cream (CC/LC) was cytotoxic on cells, Olive Oil (OO) had no cytotoxic effects. We observed limited cytotoxicity in the mix of (OO) (60%) + (CC/LC) (40%) ( Table 2) . 
According to the results of our disk diffusion test, all tested strains of bacteria and yeast were susceptible to calcium chloride. The lowest zone diameters 9mm of Staphylococcus aureus (ATCC 29213) and the upper one 25mm of Staphylococcus epidermidis were observed. When olive oil was used alone, it was the most effective on Enterococcus faecalis (ATCC 15753) (10mm), and also it was effective on two bacteria (Escherichia coli (ATCC 11230 and Staphylococcus epidermidis), and did not affect two Candida strains. CC/LC + OO (% 40 +% 60) mix did not decrease antibacterial activity. The results are given in Table 3 . 
Discussion and Conclusion
Especially, the second degree burns were very painful injuries that require emergency response. People use various traditional applications to reduce the pain. The mixture of olive oil and lime cream is one of the traditional applications used in the region of Hatay in Anatolia. Among the people of Hatay was the belief that this mixture reduced both the pain and treated the remaining burn. We investigated the cytotoxic and antibacterial activity of olive oil and lime cream individually or/and in combination in vitro conditions, by using disk-diffusion method and cell culture in this paper. We used different proportions of these two substances. We found that lime cream has an antibacterial activity but also cytotoxic on the fibroblasts. On the other hand, olive oil has limited or no antibacterial effect and it has little or no cytotoxic on the fibroblasts. When we combined lime cream and olive oil, olive oil reduced its cytotoxic impact. Babich et al. (2003) showed that olive oil has no cytotoxic effects on human gingival cells by using neutral red viability test. Sugibayashi and his friends (2002) researched the effects of olive oil on the live skin cells of dermal irritants in their studies. They demonstrated that olive oil did not have any cytotoxic effects on the skin. This study supports the results of these other studies and the data seem to support the plan forward for our work. Said and colleagues (2007) used olive oil as a control in their study about the effects of vegetable oils. The lack of cytotoxic effects was observed in these oils: Aleurites, camelina, maize, and olive. None of the oils showed any in vivo ocular irritation. Shikov et al. (2008) reported that some oil extracts, like Chamomilla recutita oil extract, have antibacterial activity. In their study, Romero et al., (2007) investigated the antibacterial effect of olive oil on 3 different types of H. pylori strains and showed that olive oil extracts, rich in phenolic compounds, had antibacterial effects on H.pylori. Kubo and his colleagues (1995) observed antimicrobial activity of olive oil flavour compounds. Bisignano and his colleagues (1999) also observed different rates of resistance and sensitivity of oleuropein and hydroxytyrosol on the 5 standard and 44 strains isolated from patients in their study. Oleuropein is a product of olive.
The study of antibacterial effects of olive oil in other studies showed different sensitivities. This explains and confirms the low sensitivity in our results.
We could not find any study about lime cream. We have discovered antibacterial effect of lime cream on 6 bacteria and 2 yeast strains, although it was cytotoxic on fibroblasts. Cytotoxic effect of lime cream was decreased when combined with olive oil. Also, this decrease explains why the toxic effects of lime cream were not observed among the people in the past in their use of the lime cream and olive oil mixture.
In conclusion, the experiment shows tested actions: one is the effect of lime cream as an antibacterial factor and whether olive oil inhibits this (beneficial) effect; the other is the cytotoxicity of the lime cream against cells in the wound (non-beneficial effect) and whether these cells may be protected by the presence of olive oil. We have shown that mixture of olive oil and lime cream is not cytotoxic and has antimicrobial activity (Figure1) . The test appears to decrease the quantity of lime cream used when the mix is made up on the paper so that any effect could possibly be due simply to a decreased amount of lime cream used. This is the first such report to show the in vitro effects of a traditional application. As a result of data from this study, in vivo experiments should be done in future.
